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(54) FUEL INJECTION VALVE FOR CYLINDER INJECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably atomize high pressure and a 
large quantity of fuel by a method wherein a hollow cylindrical body 
to exert revolution on fluid flowing in the injection nozzle of a valve 
seat is arranged at the periphery contacting and parting from a 
valve seat to open and close an injection nozzle. 
SOLUTION: A fuel injection valve 1 for cylinder injection is 
provided with a valve device 3 supported at one end of a housing 
body 2 by a coupling means. The valve device 3 comprises a 
staged hollow cylinder type valve body 9; a valve seat 1 1 having a 
fuel injection hole 10; and a needle valve 12 to open and close a 
fuel injection hole 10 by contacting and parting from the valve seat 
11 to open and close a fuel injection nozzle 10. In this case, a 
revolving body 13 is provided to axially guide the needle valve 12 
and exert revolution movement on fuel about to flow in the fuel 
injection nozzle 10 of the valve seat 1 1 in a radially in-state. The 

revolving body 13 has a plurality of revolving grooves 25 formed in » a& 

a first end face, fronting on the valve seat 1 1 , and extending from a 
central hole 15 in the direction of a tangential line. This 
constitution performs stable atomization of high pressure and a 
large amount of fuel. 
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1 

±EA>>5?>y*#|crtfc»»t6nT±E*Si«*IIBB» 10 
±E#S«©±BfcEH*:*», ±E«frffl©#*#©rt«flS 

©»»*»&■*-*«»»#■£. ±e«eem*o±e#«k 
BT*(^fo*ffi©i*Hfc>msnjfc«ittjiifc. -aga* 
±E***»fc*«sn«isB*«*Ji*»6s«a*iRirt« 

K±EW**K:*tbTtt«D&lSdKarXTJiES!l«j»lfc« 

[»*«2] *£R1§!g!©###. ±E***0-SB 20 

*K«*UT±E"lW?LSWHTS2H*4J.fctf±B*H*: 
©Jifflfc^ttStt, ±E#flctH^»ft?IIIK:Xl*-r 

±EA^S?>^*flcrtKK»t6nT±E#fi«ftBIH» 
±E#««©-kBlfcia#at, ±E+ffl©**#©rt»Bf 30 
±E16S#©±E^ffi«tffiT*«l^rt»B©n« 

fcH^&*ifcn«»R*&, ±E*i-»isaR»nfc«w-6 
n-»a«±EttH»tt*fc«ttsnfc±E*#©(fc&fti 
©«»****-«*»*»■&. -**«±En«si**© 

a a*iftrt«fcatfT±Ettiaft:©rt« leftists nfcgg 
tKw-sn, «t>iL»K:at#©i»»?L**-r*^aE, ±e# 40 

*K«»UT±E"!Ht?LeiBHr*#flE4sJ;tf±E^# 
©HBK«W-6n. ±E#**B^ii«iRrffilc3t»-r 

±E*«©±E«itiLK«fAr*«#kiia!ig 
£-***&*i4 , smtt©ttB#*#-r*#8«i. 

-*T±E#l61tfcll8£ * ft T«iJ<IT«tt«i&« i fcig^ 
±EA^^>y*#l*3fcia»t6nT±E*JS«*MH!» 

±E2H£H©±ESillH*:a<. ±E*£©###:©ftJl® 

t«UT^*#t»-r*tt«*«sE-r*«»©^jiE» 50 



4#H¥9 - 1 2 6 0 8 8 

2 

® £*T * <k "5 fctttt & ftT±EKflK©*#fil©*»* 

»j*-r*«B»»t. -*#±E*ttw#K:SM«aft*!i 
SB**-ti^ssaa*iaii*jfflK:aEtfT±ESSia#©rt« 

[W#JR4] *£PmS!©#*fle. ±E#*#©-« 

fc«w-&ft, +^nj«fr©iiii#7Lt#-r*#«> ±E# 

*K:*ttbT±E'M«L£HBT*^&J:tf±E## 
©JBBKUHtSn. ±E^N*=*B^T»»nItt«zXl*-r 
±E^*©-hE*it?Lfca[A-r*SlE#fc«!0 
**^L*B««f»^«tt©lfeia{*:ft#r*#»«t. 

-agT±B#$!« * ftTWr*»4MMff tc&& 

T # -5 4> £ © A "5 > if*fe t , 

±EA # v 5 > ^##F*J CR 6 nx±BW6i * IB Sift 

±B#St«©±EttE*fe&«, ±E+a»©**#©rtfliS 

fc»bT#*#fc»-r*ffi«ft»jgr*i«»©n«Hr» 
±E*»ffi«#Mfctttt&nT±E*#©ito!rfli 

©«B*»iaE-r*«B»»t. --3©«B«a-fco** 
R©— SBA*±E«EB*»fcSS«*n*WI*«-t C*» 6 mi 

[B*3«S] JiEi£0#©±E#&C®TS«]:frftaffl 
W©*JBKttJB»R*S«*.fclll:IMI 1 E4ft©« Altlt 

[W*^6] ±E8K6»»j&«ft*ftrt«icDn^«teSr 

ft0rB**rr*nt#JB 1 . 2isJ:tf 5©^m*»Ett© 

[1MWi7] ±EM^*#±EftiaH*©-o©«B« 
»lC-3**»©S!ia**«AT!&:*ll*ai. 2. 3. 

5 *3 «k^6 ©^m*»E*©«rt*j#ffl*8»*i**. 

mwommtztstw] 

10 0 0 1] 

[«W©BT *»««■»] H©»Htt. AMStHH©*ft 

0 tttt &ft*f^*IM!**WM##l;:HT * fc©T?fc 
*. 

[0 0 0 2] 

te£#©8«] tt*©«rt«»/ii*»«tit#©-««Mii 

jfttt, F;UA\>U:/S*;il;fc*l#f*flEi=-- F;UA* 
;p^Sf^»*-&*fca6©yU/-f FS**.fcAtfS»if 
*>©"?**. «rt"H»ffl*8»imt^©-> 
U F^©*B#tttt. 'J >^ 

-'sy FfcRttifcWPfcJfAU ■M##©Ai>5»^* 

dtfc^OHJEUTfrfcft*. 
[0 0 0 3] 

[«Wa**ftbJ:-5£T*«JB] rt*8«H©i' , J>^- 
ii©J:5ft1«rt"JMtffl«!l»«»^tt. «SlftS[rt^©«S» 
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7*-*fwmi ©*»«»#«. iBrtnaa*»©fc«> 

kb* tciaii*i«i*ffl8m«st#tciisffl-f 5 c t^gftT 
[0004] wwitoww- 5-202825 *a*icB 

< , «ttfl2»ttfc«nfc«ascjiiR»*i**fcM-r * t> © 

[0 0 0 51 ^1, uC^OIWH. 1Srti*Stffl^ 
[0 0 0 6] 

[»■*«»■*-*»&»©¥»] b#jb 1 E*©«rt*» 

+$H«ll©#*#, ###©-Saitc 

jW?LK«A-r«*#Klfcia*:-*A.*HK*3S«ttO«EllI 
*»«»*K»«T**4''ffi©A^5?>ift. A£3» 
SB*. ft&B©ttBtttt*. *ffi©#**©rtHBfc» 

fi£-r3Stl£gB#<h, KBtt©#&£B?«Ni3ft*iJBB© 

lRlKilEtfTjR«*fctt«tan*:«Eia«i**ATV>«. 
[0 0 0 7] fit #5! 2 BB«t©ff rt«a*fflft*t*lt#lc;t& 
utij. #£B©ffiBttft*. «t»«£©#**©PaBBK:a& 

£. ttB#©#«fcBT*ltt*Gi*B©fl»Bfc«tt&n 
^BBB»IBC«»6n-Si*«nHjR 

-«jWB«tt»©tttt»$HcBLfc»#KSM* 
[0 0 0 8] 3 Eft©ff rt*ttfflfttti*lt#k:ft* 

^x«. #««©ffiia#a*. «f£©#*#©rtBBfc:ai 
UT#*«:c*j"r*ffi«*«3tr*it*onHB»» 
t, n«ffi«»wfca*fiirt«KiHA/«a*rawrB**r 
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T* <fc 5 CRtt 6 nTSiEttWffcSfrWfiKSSSrJ&BK'r «HK 
KS#flrt«K:ffitrcKB#©rtfflfc»ie£*lfc«B* 

[0009] mxm4mm<Dnftm.%tm&w<&&mziik 

v»Ttt. #£«©Bim*ja*, 4»$©#*#©l*lHBK:» 
LT#*#fc»-r*ffi«««!ST*«ift©*flB«fl- 
^BB«»MC»*t6nT»*©«tfrSl©«B*» 

tfTftJ^ (CftlRS nfcfcEB t Srffi ATI*. 
[0010] B$£ 5 75M 7 H»V»Ttt, igE#:©#ffi 

k:bt *itoerflisBB©*i-rt ic*wisittt**«*. & t ^ 5 

#m<i:, *B»»38«a*Iftrt«lcDflA/«a*rtlWrB** 
t*t^5*«i. ttE«jMfcB#©— 3©«JS»8-fc 

[0 0 11] 
20 [R9I©&lfe©»£] 

mm<D&mi. Bi7ssB3K:;i©jMu©*Eis»«-c* 

6«l*J*»fflj»»*lt#l*«BWBHTw"r. 
fc#»3tmT^4. /V>5?>if*fle2©«!jBfc 

»4*r*h»*&« 4 *«tt«an, BrtttaMittttftaftF 1 © 

5feSSg|5«^«ISM©->U >ff—^v H 5 ©«»## A7L 

[0012] ^s«3«> /hanw«7*j=)tf*an« 

30 «8*ttr>ftft«t'a»Pm»©#*#9£. 9 F*iT 

*<kJL$fcW£B*SnTWtSt?L 1 o *#-r*#& 1 

it, vuy-f Fgg»c«to#m ncBtLTim 

M?L 1 0 *BB-r**Hrc*S=- h*;UA*;uy 1 2 t. 

SI 3 9 tt A 9 y > y*# 2 t ** LTtrtH 

1 ©/\«>5»if**WEUTV»*. 
[0 0 1 3] H2&£tfB3ft>59i&frtta!!3. 
40 3 ©Bleltt 1 3 tt, +'6l'##:Ta&^^-h*;UA*;i/^l 
2 «B^|*#flfc*ftWBfcX#T*4 , 'C>Jl 1 5 

l icft-rsgiJBBl 6 t, tin 
iS»«©JB2JBBl 7 t. Cltie.^ffiMlcfeoT*^ 
©A'^v'Vy©— 8P-C*4#*#:9©rtffl®l 8 
£BB1 9 £*BATl»4. 

[0 0 1 4] ffiEHl&l 3©MS2588S1 7 tt, -?-©^jagg 

-e#*#9©i*iji3® i 8©jsa$2 0Ka*UT3t»*n 

50 T, *2iBffil 7©rtBW*»6n««lC*R»**ttn*C 



5 

tW£Z><i:o\Zl,T$>Z>. 

[0015] mmfci 3<z>mmi 9\z\t, m^z*$mm 
snx&o, ^<Dtem* js® 1 9 9©|*3jg® 1 

8 IC ^ g= bT## 9 {C*tT^^mS:^3£-r S«»©^« 

©WDfrlSlBB 2 2 9 ©rtJ^B 1 8 i¥fiftSit8SgB 

£■2 3£©W©W*T**©T. ErBJ^tf-BiQl^X* 
#T*3. £n6©$fc£fa^&2 2te0^©0iJXtt8:fc 
X&£>#, 4*fe-5Vi«6*Tfc«tVi. 

[0 0 16] J£HH*1 3®#ffil 1 t®-r*<fc*i^ssffi 
fip-Sfg 1 3SB 1 6 f'(i. S§ 1 SB 1 6 ®4><0?L 1 5 £M 

-Jg-CWBl 9 0*lt«»2 3fc»«snr, *H*»6 

mzmisfamwzmzfiT. imttomittXM 2 4 ic«=*g 
#fate»«*nfcBB«2 5 t«»K»t6nTv>*. 0s 

©WrttWBKI 2 5©Ht*rtM£ttft2 4©fl£«b< 

anxu**«, ABSRttflt 2 4 ©ftflbweiBifl! 2 5 ©n 
B£l**B«fc:»titfAv*. tt@fll2 5©»te0 
^©^y-ett 8 4 6 &miz «4n 

[0 0 17] n©J:3fc*ifc©«rt*ttffl*S*«»#i 

i£**v>x, h;pa;|/^i 2##&i 1* 

6. 3»g2ffill 7©Sg8i8 2 

TSB©W*1^^IK 2 2 fc«n. $lffil6 ©JSIIeJ$£ 
2 5 tilXl/T8*lSll'J«t«ft. fg 1 £S® 1 6 ©ftjl 

attt»2 4rtfc*©»«i)SriA]K:«nii*. isia«Et«:-3 
t#*.i i©«it7Li ortteAoT*©*«iaip*»&iii 

[0 0 18] d©t#. JSEISI2 5ti>&rtM&ttft2 4 
^©*8»©«ntt. AM&ttft 2 4 ©ttM^ftfcftir? 
fiL»6*>fc»A-r*©T, «Bt©ttEHII2 5*»6©«5 
tt©«*©*»j6*«Sfcb'&:3fcD, RK:»riE*nTlr»* 
*8»©ttB8iE»C*rfcln^.6n«j|IS»©**39»«^bfcO 
t5^i^i<. Mm©fiK*l#»£>*X\ **l©»«*» 

[0 0 19] -ttfciMt*»KHBS3te#fc-*A.*fc* 
ICtt. BB*2'5©»CJ&*3^©rt«S*b^a«, $c£*S^ 

■r^^©ffin(c{B^sLn*^UT^-rL ! b^^ig« 
B©«»©«ftK*#fcB0*#**;i£#fi#3n* 

fcJ&. tifi*©-ltt»ja:*ifi©i|Ht#TttBaT*a:^o 
fc. d©^BJ©'©Hffl©SI«©iSF , 9«Wffl«!i^«l*# 
llCek*US\ ttm>B&£&*»1ft&bfc»JI&. -t-fl-fc 

[0020] mm<DMm2. E4t3j;t/5{c^-rc:©% 
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6 

W©«rt*ltffl«S»"W*#©#S« 3 fcflj £B# 3 
0 iCjHvrtt, ttB# 3 0©I1 Sg® 1 6 ©*VHiZZKn 
»SM**3 UWRW-SftTiiD, KB* 2 5©«fc&GJtt 
Stt»::©*WWIM*JII3 1 C»«3tlTV>5. *©tt©jft 
T«l2l2*3<J;1^3iC^-rte|5I#:i 3 £B*©«J«T* 

[0 0 2 1] Z.<Dffij&\z£n&. KB* 3 0©J§B©$ft 
#ftSit?& 2 2*6 ©*R**»i, JtttWWffiSW/hS < *t» 
«»T**tt#lflJ8i»2 2*>S. — J.tt«EWJK<*ttB 
10 ffll*©**fc*HSIttt}|l3 1 rtfcttfta*;, 

mtttttKB«©*3fclfcBfll2 5{Cffitl-5Ct{C^ 
*. foT. #K©KB«2 5£*(2&i5efcjfe#fttt[ 
ftSSEf H KB* 2 5 ^©*»©«n38««J: 0 

— B»6*»Tft3ebfct>©ta:0. i£BiSE2 5©&£lf 

[0 0 2 2] *«S©JBJB3. 13 6*^:^07 t^-rci© 

*w©«rtimtffl*8»*»# i <D&mm 3 tc^v^BB 

#3 3fcttV»Ttt» SSB#3 3©*MBl 9 ©B0C©^ 

HB«»2iBtett. w-m.wvtz<&jjfafiim\zw/utd 

20 ^ftB©fflESSSR»3 4*t^stlTVi«. cne.©sftK 
»#3 4fc##9©rtBffifc©Hfc»rt£ft*»J&6J* 
883 5«. WB»*«WBi!!iU>XttT**. ^©ffi©^ 
T ttB 2 *5<fc 0 3 tC^-TKElHl#: 1 3 £ H?It!S©$/jKX*& 

[0 0 2 3] Z.COffif$.lZ£ftb£. mm»3 3©J3®±© 
«DSTI«aBB3 5©'Bffl«a»*€fV»©T» m*faffi&3 5 

ir*. a&BE*aife*«/hav»©T. BBB2 5©»£it 

^ bT 1>*»!tt*©*R»**3e bTttBf * C 

30 * % fSrt«Wffl^«lt#tCffifflbT ! foSIST^#^* 

[o o 2 4] nss©^H4. 08*«ti5S9ic^-r;i© 

*W©«rtB»ffl**sM»»# 1 0#$B3l:«ffltt* 
BB#:3 7IC»V»Ttt. *#9©|*jBBfca»r*lfc& 
lfc©*BBffl# 3 8 3&«4 , 3Tr*0. ttoT*l"BB»»3 
8Wfc«ttSnT*»©B35ri^©«lD5rfiI«B3 9 *MJ« 
T-5¥S? k «£)5fi!K^4 0A*4OTft«. fcl, Sf£8SSB 
$M O©i|i«S2^ e ktX03© ! b©tctt^T^:#<, M 
*(SJSRK3 9fc<S/S<SiS8S»fBa ! b^:#^„ — o 
40 ©M^|«9BK3 9**^ttBB«B»4 0fC^^2*©SS 
@I2 5*5gS!tSntfe»3. BB*2 5©ffiW4-t^*» 

6S«a*iftrt«t:iS^TrtBj|l«*2 4 ic^^rsitc 

[0 0 2 5] ^©«J5£tC«t*ltf. JSE#:3 7©^B±© 
tt^fiftSS3 9©»fffiWA^#<^^©4i i b^^^^ 
«6. «D&lRl«tB3 9fctt*«©*R»3&»«i»Sn*ttfc 
^S©l^©tt*|tl8it8S3 9(C2**-5Vi«- ; en 

a±©ssiHip 2 5 bx. m^mmm 2 5 ic 1 1? 

©*S©^:SS©tt^[S]StSS 3 9*6*B»*#UeT«J: 
50 5(CT-#£. fi£oT. W^|S]rlit8S3 9{CijSAbT-5-Cl* 
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[0 0 2 6] HSE<Z>J£!» 5 . El 1 0 *5cktf 0 1 1 tt. 

#4 511 0 2:fc«fctf0 3CDrtJ^#«2 4lC&i8Si&f* 
3 1 t$r^OjgIfll#:{C, 0 6 43j;T/0 7{C^-rS^lS]rt 
-5. £CD«ffi£lCj;ttfc^ 3 "30«lJ«±0l*fK©^ • #1 

[0 0 2 7] U±\zmWlsT% tzZ<D&W<?>mf$.-t<D& 

m-mmmvimz i zmitzftokt, ®6*s£zfi®7 \z 
^-r^^mmizm^m^mco^^ 3 4 <d&wl 



[0®©fMl&IftBJ] 
[02] 



[83] ^osew«Diarrt"Wtffl*8»i«at#o*sBaBo 

#r®0T<fc-S. 
[04] E©*W<0«rt*#ffl*tt«»#©9J©IHi 

[0 5] 04©J£l§]#£m^cfSrt«Stffi^^# 

[0 6] C^56Bj<7){grt'eitfflMS!|6fitj|t#©S'J«*J£ 
©fflW©fc|||#©J:HiHT»*. 

10 [07] 0 6 ottm#«;iiv>fcffirtttatfflJtt&iJtJtfp 

O5fe^S»©Slrffi0T-*S. 

[0 8] £©£H©1ftrtlftAMBfttt*tt&©9J©X;K 
©l&m©iSlEl#©±®0T&-5. 

[0 9] H8©ftlil*«m>&ffin*ttJBttttiIMt* 

[010] £©K9J©ffA*ttJBMmiftftftF©XIC9J 

©Siii©««l©lfiElE]#©-k®0Ta& * . 

[011] 010 <nm®w&m ^itnpimsimmw®. 

20 [flMI©MH] 

1 ffrtftttfflttttfta**. 3 #&@> 10 jRtt* 
»7L 11 13 ttlBff:, 19 JH®. 2 1 

2 2 tt*is]ssss, 2 3 efcttfflsa. 2 4 

rtlMRttai. 2 5 fiE@jR, 3 0 tfeHH*. 31 » 
JlStKSi. 3 3 SEIeM*. 3 4 fltlgffift-. 3 5 
MIS. 3 8 3 9 M^fflttlS. 40 ft 

ssg&ih 4 5 gun*. 



[01] 



[0 2] 



[06] 




13: EH*- 



2i:*»aHP* 

24: mmvtfc 
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[04] [05] [07] [08] [13 9] 




[13 1 0] [011] 




7P> h^—i? <DWL^ 



